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The main dust components in the mesosphere are ice particles, particles that form in the meteor process and 
mixtures of both. A fraction of the dust and ice particles is electrically charged and through the charge balance 
influences the chemistry of the mesosphere. The frequency of ice clouds in the mesosphere also indicates 
temperature trends. Clouds of ice particles, Polar Mesospheric Clouds (PMC) form at heights 80 to 85 km in the 
mesosphere at mid and high latitude. The charged ice particles contribute to the formation of radar echoes, called 
Polar Mesospheric Summer Echoes (PMSE). The radar echoes form in regions of atmospheric turbulence and in 
the presence of charged ice particles. It is assumed that charged mesospheric dust also participates in the formation 
of similar coherent radar echoes observed at other times during the year, mostly like Polar Mesospheric Winter 
Echoes (PMWE). Aside from radar observations, the particles are studied from sounding rockets, and optically 
with lidar and with noctilucent clouds. The observation of meteors and of layers in the atmosphere can help to 
study the dust formation process from the meteoric material. We discuss the investigation of dust and ice formation 
and of their interactions using different experiments. The emphasis of the discussion will be in the combination of 
different observations, and on the prospect to use the EISCAT_3D radar, a new phased-array radar for incoherent 
scatter and other radar investigations that is at present under construction. 
 
 
